The lattice dynamics of potassium selenate is analyzed using a rigid-ion model with the selenate groups reduced to rigid bodies. The interatomic forces have been adjusted only using static structural data. The number of adjustable parameters varies from two to five. Such a simple model is already sufficient to reproduce semiquantitatively the phonon dynamics of the real system. In particular, the model exhibits the lattice instability leading to the existence of an incommensurate phase. The characteristics of the resulting soft mode agree with those observed experimentally.
I. INTRODUCTION Normal phase (Pnam ) : ' ' These models seem to be sufficient to reproduce the essential features of the energetic and vibrational properties of these materials.
In particular, the lattice dynamics of potassium selenate has been studied from a theoretical point of view by Haque and Hardy. ' Using a rigid-ion model with aprioristic values for the ionic charges, these authors derived the theoretical phonon branches along the X line. The necessary parameters for the repulsive pairwise potentials were determined analytically using the set of equations resulting from the equilibrium condition of the structure observed at room temperature. For the pairs oxygen-oxygen and oxygen-selenium no functional form was assumed and only the necessary first and second derivatives at the distances corresponding to the actual bonds were determined. 
II. INTERATOMIC FORCES
We expect that the presence of the INC instability is essentially independent of the details of the interatomic forces. Therefore, the model is strongly simplified. In particular, only Coulomb rigid-ion and Born-Mayer repulsive forces are introduced. In contrast with previous studies, the Se04 groups are taken as rigid units in the room-temperature configuration. Table II ). We used for this process a program based on a SIMPLEX algorithm' that searched the energetic parameters minimizing the structural differences between the corresponding "equilibrium configuration" and the observed structure. The "equilibrium configuration" was calculated at each step of the SIMPLEX process by "relaxing" a convenient initial structure (in most cases the experimental one at room temperature).
The Table   II ). ' ' The number of internal modes detected by this means in the normal phase differs from those corresponding to the usual structural model. As a possible cause, it has been suggested that the selenate tetrahedra have some kind of weak disorder, which cannot be detected by x-ray methods. ' On the other hand, the external Raman and infrared-active modes ( A graphical comparison can be seen in Fig. 4 . In general, the agreement is within 5 -20%, which is excellent considering that the force model has only been adjusted using static structural data. However, a B, mode (the lowest one) strongly deviates from the experimental value. This strong deviation can be due to a symmetry interchange effect similar to the one commented above between the lowest modes of A"and B3g symmetry. In this case, both B, g and Bz"modes are compatible with the branches of X4 symmetry. In the simulation, the lowest X4 optic branch ends at the zone center with a Bz" mode (see Fig. 5 ). This symmetry could be interchanged studies, the whole set of external phonon branches with this model is shown in Fig. 5 . The density of states corresponding to the external modes is also shown in Fig. 4 . The global agreement of the mode frequencies can be confirmed by comparing the resulting specific-heat curve to the experimental results. This is done in Fig. 6 , where the effect of the internal frequencies of the selenate groups have been included by adding to the density of states of Fig. 4 Fig. 2 ). The corresponding zone-center mode has A" symmetry. The mode eigenvector at 0.31a* keeps strong similarities with that calculated for the K2Se04 models (see Table V 
